The delicate balance between the proliferation and elimination of antigenactivated lymphocytes achieves homeostasis in peripheral lymphoid tissues. The TNF-related cytokines activate cellular differentiation, survival, and death pathways that orchestrate tissue development, organization, and homeostasis (1). Several members of the TNF superfamily of cytokines play opposing roles in lymphocyte homeostasis by enhancing effector cell activation and survival, or by cellular elimination through apoptosis.
The delicate balance between the proliferation and elimination of antigenactivated lymphocytes achieves homeostasis in peripheral lymphoid tissues. The TNF-related cytokines activate cellular differentiation, survival, and death pathways that orchestrate tissue development, organization, and homeostasis (1) . Several members of the TNF superfamily of cytokines play opposing roles in lymphocyte homeostasis by enhancing effector cell activation and survival, or by cellular elimination through apoptosis.
Emerging evidence indicates that a recently defined member of the TNF superfamily, LIGHT (TNFSF14), plays a key role in T cell homeostasis. Studies by Wang et al. (2) , in this issue of the JCI, and Shaikh et al. (3) reveal that sustained expression of LIGHT causes profound inflammation and loss of tolerance leading to autoimmune syndromes. These new findings validate LIGHT as an important T cell regulatory molecule and suggest its candidacy as a pharmaceutical target for diseases involving T cells.
LIGHT is structurally and functionally an integral member of the immediate TNF family, defined by a close structural homology and a communal pattern of receptor-ligand pairing with lymphotoxin-αβ (LTαβ), LTα, and Fas ligand (4, 5) . LIGHT is a type II transmembrane protein, produced by activated T cells and immature dendritic cells, that signals through two distinct cellular receptors: the herpesvirus entry mediator (HVEM), which is expressed prominently on T cells, and the LTβ receptor (LTβR), which is expressed on stromal cells but absent from lymphocytes. LIGHT has been proposed to mediate T cell activation, survival, or death, and also -by analogy with LTαβ -to help organize lymphoid tissues (6) . Indeed, results in tissue culture models appear to support a role for LIGHT in T cell activation (7, 8) , although the responses of T cells to LIGHT signaling in vitro are rather subtle. The phenotype of mice expressing ectopic LIGHT is anything but subtle.
The studies by Wang et al. (2) and Shaikh et al. (3) demonstrate that constitutive expression of LIGHT leads to profound inflammation caused by activated T cells. Normally, LIGHT is transiently expressed on the surface of T cells following activation, but in the studies highlighted here, the proximal lck (2) or CD2 (3) promoters drive the constitutive expression of LIGHT in T cells. At several months of age, both lines of LIGHT transgenic mice show lymphoid tissue abnormalities, including splenomegaly, lymphadenopathy, and pronounced inflammation in the intestine, consisting of expanded populations of conventional CD4 + and CD8 + αβ T cells. The inflamed intestines show signs of chronic processes including loss of goblet cells, distortion and hyperplasia of crypts, villous atrophy, and mononuclear cell infiltrates. Remarkably, an LTβR-Fc decoy receptor (a chimera of the receptor's ligand-binding domain for LIGHT fused with the Fc region of IgG that neutralizes both LIGHT and LTαβ) prevents colitis in a CD4 T cell-dependent transfer model (9) . In this model, expression of LTαβ in the recipient mice is not required for disease symptoms (10) , implicating LIGHT as the relevant ligand. Thus, increased or sustained expression of LIGHT on activated T cells contributes to the induction and persistence of inflammation in the intestine.
However, the two studies observed significant differences in the phenotypes of the LIGHT transgenic mice (2, 3). Mice expressing LIGHT under the lck promoter exhibit extensive inflammation in the skin and hair follicles in addition to the intestine, whereas mice with CD2-LIGHT fail to reproduce because of severely atrophied reproductive organs. The autoimmune nephritis, complete with anti-DNA antibodies, seen in lck-LIGHT mice suggests that LIGHT induces a loss of tolerance to self-tissues. By contrast, the B cell compartment in the CD2-LIGHT transgenic mice is selectively expanded in the lamina propria of the small and large intestine, with elevated serum IgA levels, despite B cell depletion in spleen and lymph nodes. These phenotypic differences are puzzling but most likely reflect differences in tissue-specific expression by these promoters, since CD2 is expressed in T and some B cells, whereas Lck is active in thymocytes and peripheral T cells. Quantitative differences in ligand expression, and effects on different populations of cells may also help explain discrepancies between the two reports. In any case, both studies provide fresh insight into the function of LIGHT.
Wang et al. (2) provide additional evidence in their report that LIGHT is an effector molecule in the tissuedestructive phase of T cell-dependent autoimmune disease. They show that in NOD mice, which spontaneously develop insulin-dependent diabetes mellitus due to T cell-dependent destruction of insulin-producing β cells, the neutralization of LIGHT signaling via HVEM-Fc decoy receptor decreases the incidence of diabetes. This conclusion is supported in tumor and allograft models as well (11, 12) .
Is the tissue destruction observed in the LIGHT transgenic mice due to nonspecific inflammation by activated T cells or true autoimmunity due to loss of tolerance? Interestingly, in both types of LIGHT transgenic mice, the thymi are small and contain few CD4/8 double-positive cells, the thymocytes that are normally subject to negative selection. In another report, blockade of LIGHT signaling in vitro and in vivo prevented negative selection induced by intrathymically expressed antigens, resulting in the rescue of thymocytes from apoptosis (13) . Although speculation abounds, no other TNF family member but CD30 ligand has yet been confirmed as a factor in modulating negative selection. The present results (2, 3) suggest that LIGHT affects central differentiation processes critical for T cell tolerance. Interestingly, the phenotype of LIGHT-deficient mice suggests a cooperative role for LIGHT and LTβ in lymphoid organogenesis and a costimulatory function for LIGHT in T cell activation (S. Scheu and K. Pfeffer, personal communication). An eager audience awaits the experiment designed to test whether central tolerance is affected by the absence of LIGHT. Animal models clearly demonstrate that dysregulated expression of the TNF-related cytokines leads to autoaggressive pathology. These new findings help clear the path to therapeutic interventions of autoimmune diseases.
More than half of the ligands in the TNF superfamily appear to be involved in regulating T cell homeostasis, which is reflected in the highly conserved genomic organization of these ligands (Figure 1) . The LIGHT gene resides on human chromosome 19, adjacent to genes for CD27 ligand and 4-1BB ligand, which together forms a tripartite locus (14) . The LIGHT locus is strikingly similar in organization to the TNF superfamily locus residing within the MHC on chromosome 6 and TNF superfamily members on chromosome 1, which are recognized as paralogous regions (15) . The genetic position and transcriptional orientation of LIGHT, LTβ, and Fas ligand parallels their receptor-binding specificities. Where known, the TNF superfamily members in these paralogous gene clusters, such as the ligands for CD27, 4-1BB, and OX40 (see, for example, ref. 16 ), act as costimulatory molecules enhancing T lymphocyte activation and survival, or else they induce elimination of activated T cells, as has been well described for TNF and Fas ligand. The homeostatic signals are delivered by two distinct types of receptors: those with the death domain module, which activate caspases, and those that employ the TRAF adapters, which activate transcription of Bcl-xL and other survival genes controlled by NF-κB. In a variation of this theme, LTβ (as the LTαβ complex) is necessary for differentiation of CD4 + progenitors for lymph nodes and Peyer's patches, and NK and NK-T cells (17, 18) . In contrast, BAFF and CD40 ligand, which map to distinct loci, are the primary mediators of B cell survival and differentiation (19) . No doubt the evolutionary conservation of the TNFrelated ligands dedicated to T cell homeostasis and linkage to antigen recognition molecules mirrors their importance in fine-tuning antigen recognition and immune tolerance.
